Based on 58 million J/ψ samples collected by the BESII detector at the BEPC, many mesons, baryons, and new resonances have been reported. Here, I will review some recent results of glueball candidates and new enhancement.
Introduction
In this paper, some recent BESII results are reported based on 58 million J/ψ events collected by the BESII detector at the BEPC. For much more detail, please see the references.
Scalars (0 ++ )
As we know that so many scalars are listed in PDG06 1 , but according to the quark model no enough room for all of these scalar particles. On the other hand, the Lattice QCD predicted that the ground state glueball is 0 ++ , and its mass is around 1.5∼1.8 GeV. Theoretical physicists expect that glueballs will mix with nearbystates of the same quantum numbers 2,3 , it makes the situation more difficult for the glueball identification. Although the identification of a glueball is very complicated, there are several glueball candidates, such as f 0 (1500) and f 0 (1710), considering the possible mix with the ordinarymeson, f 0 (1370), f 0 (1500), f 0 (1710), and f 0 (1790) have been analyzed for more detail by using the partial wave analyzes (PWA) method in J/ψ → γππ, γKK, J/ψ → ωKK, and J/ψ → φππ, φKK channels.
The Analysis of J/ψ → γππ and γKK Channels
The partial wave analyzes of J/ψ → γπ + π − and J/ψ → γπ 0 π 0 show the evidence for two 0 ++ states around the 1.45 and 1.75 GeV/c 2 mass regions ( Fig. 1, 2) 4 . The f 0 (1500) has a mass of 1466 ± 6 ± 20 MeV/c 2 , a width of 108 +14 −11 ± 25 MeV/c 2 , and a branching fraction B(J/ψ → γf 0 (1500) → γπ + π − ) = (0.67 ± 0.02 ± 0.30) × 10 −4 . The 0 ++ state in the ∼1.75 GeV/c 2 mass region has a mass of 1765 +4 −3 ± 13 MeV/c 2 and a width of 145 ± 8 ± 69 MeV/c 2 . Figure 3: Invariant mass spectra of a)
where the shaded histograms correspond to the estimated background contributions. 
The Analysis of
J/ψ → ωK + K − Channel From
After the partial wave analyzes for these φππ and φKK channels 7 , the data reported here have three important features. Firstly, the parameters of f 0 (980) are all well determined. Secondly, there is the clearest signal to date of f 0 (1370) → π + π − ; a resonant phase variation is required, from interference with f 2 (1270). Thirdly, there is a clear peak in ππ at 1775 MeV/c 2 , consistent with f 0 (1790); spin 2 is less likely than spin 0. Events/20MeV The first observation of η(1440) was made in pp annihilation at rest into η(1440)π + π − , η(1440) → KKπ 9 . Nowadays, The existence of two overlapping pseudo-scalar states has been suggested to instead of the η(1440): one around 1405 MeV/c 2 decays mainly through a 0 (980)π (or direct KKπ), and the other around 1475 MeV/c 2 mainly to K * (892)K 1,10 . It is therefore conceivable that the higher mass state is the ss member of the 2 1 S 0 nonet 11,12 , while the lower mass state may contain a large gluonic content 13,14 . In our J/ψ → γγV analysis 15 , there is a resonance around 1424 MeV at the J/ψ → γγρ channel. Comparing our result on the branching ratio B(J/ψ → γX(1424) → γγρ) = (1.07 ± 0.17 ± 0.11) × 10 −4 , and the upper limit of B(J/ψ → γX(1424) → γγφ) < 0.82 × 10 −4 (95% C.L.), we cannot draw a definite conclusion on wether the X(1424) is either astate or a glueball state.
We also analyzed the η(1405)/η(1475) at J/ψ → {ω, φ}KKπ channels 16 . In the invariant mass spectra of K 0 S K ± π ∓ and K + K − π 0 recoiling against the ω signal region, the resonance at 1.44 GeV/c 2 is observed, while in the invariant mass spectra of K 0 S K ± π ∓ and K + K − π 0 recoiling against the φ signal region, no significant structure near 1.44 GeV/c 2 is seen and an upper limits on the J/ψ decay branching fractions at the 90% C.L. are given in Table 1 . Table 1: The mass, width, and branching fractions of J/ψ decays into {ω, φ}X(1440). 
A narrow enhancement is observed in J/ψ → γpp 17 . Assuming that the pp system is in an Swave resulted in a resonance with mass M = 1859
−10−25 MeV/c 2 , width Γ < 30 MeV/c 2 (at the 90% C.L.) and product branching fraction B(J/ψ → γX) · B(X → pp) = (7.0 ± 0.4(stat) +1.9 −0.8 (syst)) × 10 −5 . The data not precise enough to determine the angular distribution. According to the theoretical calculation 18 , if the X is a bound state of (pp), the decay channel (X → η4π) is favored over (X → η2π, 3η) .
The decay channel J/ψ → γπ + π − η ′ is analyzed using two η ′ decay modes, η ′ → π + π − η and η ′ → γρ 19 . A resonance, the X(1835), is observed with a high statistical significance of 7.7σ in the π + π − η ′ invariant mass spectrum. From a fit with a Breit-Wigner function, the mass is determined to be M = 1833.7±6.1(stat)±2.7(syst) MeV/c 2 , the width is Γ = 67.7±20.3(stat)± 7.7(syst) MeV/c 2 , and the product branching fraction is B(J/ψ → γX) · B(X → π + π − η ′ ) = (2.2 ± 0.4(stat) ± 0.4(syst)) × 10 −4 . The mass and width of the X(1835) are not compatible with any known meson resonance 1 . If we redoing the S-wave BW fit to the pp invariant mass spectrum 17 including the zero Isospin, S-wave final-state-interactions (FSI) factor 20 , yields a mass M = 1831 ± 7 MeV/c 2 and a width Γ < 153 MeV/c 2 (at the 90% C.L.), these values are in good agreement with the mass and width of X(1835) reported here.
In the analysis of J/ψ → ωpp 21 , no significant enhancement near the pp mass threshold is observed, and an upper limit of B(J/ψ → ωX)B(X → pp) < 1.5 × 10 −5 is determined at the 95% confidence level.
